Background: Despite art therapy has been widely used in cancer population to improve their physical and mental health, painting therapy, as one form of art therapy, is seldom applied to adult cancer patients independently. Therefore, how painting therapy affects adult cancer patients' health outcomes needed to be explored sufficiently. Objectives: The purpose of this review was to assess and synthesize the latest evidence of painting therapy concerning adult cancer patients, and to provide some inspiration for clinical staff. Methods: A literature research of PubMed, Web of Science, Cochrane Library, EMBASE, CINAHL, PsychoInfo, Psydex, CENTRAL, Google Scholar, British Library, CNKI, Wanfang, CQVIP electronic databases were undertaken with the following key words: art therapy, painting, drawing, cancer, neoplasm, tumor, carcinoma and oncology. A narrative synthesis was used according to PRISMA and the quality of study was assessed using acritical assessment tool. Results: Eleven papers reporting nine different research projects met the inclusion criteria. Generally speaking, painting therapy positively affected health outcomes. The impacts on patients include improvements in quality of life, coping with disease, mental health and somatic symptoms. However, inconsistency still exists. Three studies failed to show positive effects of painting therapy on post-traumatic growth, distress and coping behavior in participants. Conclusion: Robust evidence was found in rehabilitation of patients with various types of cancer. Painting therapy evidently affected cancer patients in a positive direction. However, the application of painting therapy to cancer patients needs to be explored further due to few studies on this topic.
Introduction
It is an ongoing challenge to find novel ways to increase cancer awareness and provide support to cancer population. Up to now, complementary and alternative medicine (CAM) in relation to cancer treatment has been widely used. As one of various kinds of CAM, art therapy intended to improve the quality of life of patients. Art materials are used in art therapy for empowering individuals through the self-expression, self-identification and personal conflicts resolution in the presence of a trained art therapist [1] [2] . Art therapy represents a specific type of psycho-social intervention [3] , which includes a wide range of approaches and therapeutic applications [4] . Art disciplines, such as music, painting, drawing, collage, sculpture, dance, creative drama or writing, were included in art therapy [5] .
Painting therapy is a form of art therapy mediated by painting activities. In 1986, Judy et al. developed a program "We can weekend" to help families to cope with cancer in a form of drawing and painting [6] . From then on, more similar therapies for cancer patients have been developed. Notably, although various positive effects of art therapy with painting therapy and other forms of therapy embedded have been documented, it is difficult to figure out whether painting therapy result in the effect independently. Additionally, painting therapy was mainly developed in adult psychiatric patients and pediatric patients rather than adult cancer population. As a result, there are limited data on painting therapy independently used in cancer patients, and related systematic evaluations on this topic are rare. To our best knowledge, only one overview of art therapy based on painting or drawing was found and painting therapy was just mixed with other forms of art therapy in the included studies [7] . As painting therapy in psycho-oncology is gaining increasing importance, it is necessary to review on this topic.
By summarizing the direction of evidence (positive, uncertain, negative), this review aimed to evaluate whether painting therapy could contribute meaningful impacts on cancer patients, and to explore how painting therapy work. The specific aims of this review include: 1) To synthesize the effect of painting art therapy on health outcomes of adult patients with cancer;
2) To explore the mechanism of painting therapy; 3) To identify the limitations of implemented painting therapy.
Methods

Search Strategy
The review procedure was guided by the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement [8] . The following databases were searched: PubMed, Web of Science, Cochrane Library, EMBASE, CINAHL, PsychoInfo, Psyndex, CENTRAL, Google Scholar, British Library.
Other electronic databases such as CNKI, Wanfang database, CQVIP were also Search terms used were: ("tumor" OR "neoplasm" OR "cancer" OR "carcinoma" OR "oncology") for cancer and ("drawing" OR "painting" OR "art") for painting therapy. Search terms were a combination of MeSH terms and free-text terms. Relevant studies in English or Chinese were reviewed.
Selection Criteria
Inclusion criteria were:
1) Empirical studies with any type of design;
2) Outcomes including quality of life, coping with disease, mental health and somatic symptoms measured;
3) Cancer population aged 18 years or older; 4) Implementing painting therapy intervention; 5) Published in English or Chinese.
Exclusion criteria were:
1) Besides painting therapy, other forms of art therapy involved in the intervention;
2) Lack of full-text literature.
Quality Appraisal
For included studies, the heterogeneity made it inappropriate to use Cochrane Collaboration approach. In order to assess the quality of a diverse group of empirical studies, Hawker developed an appraisal tool to evaluate studies using both qualitative methods and quantitative methods [9] . There are 9 evaluating items in this tool. Each item includes 4 grades: good, fair, poor, very poor (10indicating very poor; 40 indicating good). A total score based on 9items is 360. The higher the score is, the better the quality of research would be.
Data Extraction
All retrieved articles were double-blind assessed to evaluate suitability for inclusion by two reviewers. Uncertainty was resolved by discussion with the third researcher. Data from the selected articles was extracted: Authors, year of publication, country, participants, study design, age range, intervention outcome measures and methodological issues.
Data Analysis
As Eysenck stated, "Meta-analysis is only properly applicable if the data summarized are homogeneous-that is, treatment, patients, and end points must be similar or at least comparable" [10] . The heterogeneity included various types of design, follow-up duration and different outcomes, which indicated unfeasible to do a statistical meta-analysis. Therefore, data was analyzed using narrative 
Results
Research Outcomes
A total of 2077 titles and abstracts were screened, and 319 duplicates were identified. Of the 1758, 1642 were excluded via reviewing titles and abstracts. After reading the remaining 116 full-text articles, 106 articles were excluded because intervention in these studies did not meet the inclusion criteria and articles were not written in English or Chinese. One more study was identified by searching the reference lists. Finally, 11 papers were included [12] - [22] . Three papers reporting different aspects of a project were all included owing to few research papers in this topic up to now [17] [20] [21] . The flow diagram of study selection was shown in Figure 1 .
Study Characteristics
Study characteristics were summarized in Table 1 . Eleven studies derived from 6 countries: Germany, Turkey, China, Sweden, Israel and Denmark. The current systematic review includes 4 randomized controlled trials, 6 non-randomized controlled trials and 1 qualitative study. Data from the qualitative study was analyzed from 15 drawings and post-drawing interviews with participants using visual and hermeneutic phenomenology [12] . Except for Hammer's study [12] , data from other studies were collected through self-report questionnaire. No specific theory was applied to guide intervention in these included studies. In terms of study quality, the scores for quality evaluation ranged from 230 -350 (see Table 2 ). Regretfully, the quality assessment tool only provided scoring without giving criterion to classify studies into "high quality" "median quality" or "low quality". The most common quality limitation in the included studies were: ethical issues and bias addressed too brief or overlooked，and descriptions of intervention were incomplete.
Setting
All included studies reported setting. These studies occurred in psycho-social counselling center (N = 2), outpatient unit (N = 2) and inpatient unit (N = 7). Besidesasking patients to draw during chemotherapy administration, the study of Bozcuk also provided patients painting materials for home study at their convenience [14] .
Therapy Sessions
There was considerable heterogeneity regarding content, format of the painting therapy interventions. Frequency of intervention varied from 1 single session to 22 weekly sessions. Length of each session varied from 45 minutes to 4 hours, however, 7 studies just reported the number of sessions without reporting course duration (see Table 1 ). Most painting therapies are composed of several sessions although there is no universally applicable standard procedure. Usually, the sessions took place in groups of mixed gender and age and consisted of 5 to 8 patients each group [15] The included studies reported phased tasks with aims and methods during painting therapy. In Geue's study [16] , the intervention was consisted of 3 phases: participants learned use of material and practiced experimental drawing in phase I (session 1 -7); then participants started to express their ideas and make use of watercolor in phase II (session 8 -13); finally, participants created a book telling their own stories in phase III (session 14 -21). Painting therapy in Bozcuk's study [14] lasted for 12 weeks. The first 6 weeks sessions were provided to discern study details. After that, participants were offered to take part in the study. In Singer's study [18] , at the beginning of the sessions, participants were requested to perform simple drawing techniques to make them feel comfortable with the situation. Started from the sixth session, participants gradually intended to explore and express their feelings by drawing their current mood or by painting a self-portrait. In the final phase of the program, patients were encouraged to create their ideas about the disease and their coping processes. In Thyme's study [21] , the first session of painting therapy focused on visualization of feelings through analogue drawings. The women were encouraged to choose one or several of her analogue drawings and make one or several images. The second session focused on life-size body outline. Participants painted different feelings in colors, figures, and forms within the outline in the different parts of body. During the third and fourth sessions, the participant painted whatever they wanted in several pictures. Final session was to make a conclusion. At the first meeting of Bar-Sela's intervention [13] , patients were asked to paint at least three paintings spontaneously, without any instructions at the first meeting. The art therapist tried to make a diagnosis of patient's mental situation through three paintings. Started from the second meeting, the therapist started to give the patients guidance including the use of color, subjects of drawing and technical options.
A participant in painting therapy need not know any knowledge of painting.
Participants' works were finished in three ways: painting freely, painting according to specific theme and coloring picture. In four studies [14] [22] . In Peng's study [19] , painting album "Secret Garden" of British illustrator Johanna Basford was provided to color. In order to increase the interests of patients and avoid the difficulty with drawing, patients feel free to choose their own favorite pictures to color. Zhao [22] provided pencils for patients to color the given mandala graphics. Painting materials provided includes color pencil, watercolors, lead pencils, oil pastel, charcoals, tape, paintbrush, sheets of paper and paper rolls.
Most of the included studies have involved one or more art therapists except studies of Peng [19] , Zhao [22] and Hammer [12] . In Peng's study [19] , the researchers guided the sessions. In Zhao's study [22] , members from psychological [12] did not report any art therapist.
Effects of Painting Therapy
Quality of life, coping with disease (post-traumatic growth, coping with illness, self-image), mental health (anxiety, depression and hope) and somatic symptoms (life function, fatigue) were reported in the included studies. Positive effects of painting therapy on health outcomes were reported in 9 studies [12] Three studies reported quality of life as an outcome ( Table 1) . Two of them reported significant improvements of the quality of life in the intervention group with painting therapy [14] [20] . The remaining one presented no significant difference in quality of life between patients either with high or low levels of distress received painting therapy [16] , however, improvements in the group of highly distressed patients in terms of role, emotional and social functioning and fatigue were discovered.
Four studies reported coping with illness as an outcome (Table 1) , of which only one reported an overall increase of coping resources among patients at 2 months and 6 months after baseline measurement [17] . The remaining 3 studies [15] [18] [21] presented no significant improvement in post-traumatic growth, coping with illness or self-image. However, participants in the study of Geue [16] expressed positive subjective experiences through the whole intervention process.
Six studies reported mental health as an outcome (Table 1) . Among these studies, 4 reported significant improvements of depression and anxiety [14] [19] [21] [22] . The qualitative study [12] concentrating on how patients express the meanings of hope in drawing highlighted that painting therapy gave a new understanding of the experience of hope. The rest one had no detectable effect on participants' psychological anxiety and depression [15] .
Two studies reported somatic symptom as an outcome (Table 1) showing significant improvement in life function (P < 0.001) [19] and improvement in fatigue to a lesser degree [13] .
Discussion
Strong evidence of positive effects of painting therapy on cancer patients' quality of life, coping with disease, mental health and somatic symptom were detected.
Although some inconsistencies still exist, there is no evidence that painting therapy causes harm.
The reasons why painting therapy influences cancer patients' health have been presented in the included studies in this review. Here are some tentative interpretations. Firstly, painting can serve as a tool to express the emotion, thoughts, hidden or suppressed emotions can be released [24] . Thirdly, painting therapy combining actions and reflections played a necessary role to help promote participants process of understanding and current situation [25] . Drawing could bring mixed, poorly understood feelings to order and clarity [26] [27]. One brings together diverse elements of their experience to make a new and meaningful whole in the process of drawing [28] . In addition, being in a group, where social interaction is possible and valued, social support and membership can help with the patients' quality of life [14] [18].
Possible explanations for inconsistency could be small sample size, heterogeneity in cancer population, measuring instrument and statistical methods [15] [16] [18] . Randomized trials in this topic are few and only 4 randomized controlled trials were retrieved in this review. Non-randomization leads to differences, concerning baseline data in experimental and control groups. Even if known confounders can be controlled, residual confounding could still exist.
What's more, there is a lack of theoretical framework to guide research. Therefore, more randomized trials with theoretical framework are needed in future studies. Besides, the number of participants enrolled in the included studies was commonly small, larger populations are necessary to conform the results of painting therapy. The use of different questionnaires could be potential factor of inconsistent findings. As a result, the measuring instruments used in future should be sensitive enough to measure changes.
Art therapist, playing an important role in the intervention, gives patients guidance including use of colors, subjects of drawing and technical options [20] , and never functions as both interviewer and therapist for the same patient.
When there was an interview, to make the participants feel free to express both negative and positive experiences about the participation, the interview should be conducted by another art therapist who did not leading therapy sessions [13] .
The function of art therapist is to motivate each participant to attend the sessions regularly, and facilitate talks within a group about the completed paintings and express their feelings and thoughts [18] [20] . Future study on painting therapy should have professional art therapist involved in.
As a form of art therapy, painting therapy is suitable for patients with various diagnoses, ages and levels of education [29] [30] . Places for painting therapy intervention are flexible to choose. This review included cancer population in various cancer stage and more women than man participated in painting therapy was discovered. An explanation that male cancer patients often try to cope with disease in an internal way or only with their life partners may give evidence to this phenomenon [31] . Future study should pay more attention to explore this
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topic on male cancer population. Since coping with cancer is a process beyond the completion of medical treatments, future studies should examine at which time (acute, rehabilitative and outpatient care) painting therapy is most useful.
Although Geue et al. [15] failed to find benefit to participants in the painting therapy intervention, however, participants described their experience were positive throughout. Since quantitative data cannot give insight into processes underlying assessments in questionnaires and it is difficult to express subjective concept of quality of life in a quantitative and objective way [32] , qualitative data should be considered to be included in the future to give more evidence on the exploration of painting therapy.
Geue et al. [16] and Bozcuk et al. [14] discovered that patients with poorer well-being were the ones that had better improvements by participating in painting therapy. This finding suggests that baseline levels of well-being should be taken into account when implementing a painting therapy. Painting therapy may be expected to benefit those who are relatively in more need of help in clinical practice. It is sensible to prioritize cancer patients who have the greatest need when financial and time resources are limited.
Considering that some participants found it hard to work in a group [13] , creating individual session with patients in addition to group session is a practical suggestion. As there was considerable heterogeneity in the design of painting therapy interventions, different modes should be compared and perfect in future studies.
Limitations
There were some limitations in this review. First, narrative synthesis was conducted owing to heterogeneity, which limited generalizability. Second, because of the small amount of literature on this topic, 3 studies extending from a same sample were all included which may cause the research outcomes less persuasive.
Last, no effect size was presented because both quantitative and qualitative studies were included.
Implications
The study is the latest and the most comprehensive systematic review on paining 
Conclusion
This systematic review synthesizes the latest research evidence of painting therapy in adult cancer patients, lying a groundwork for future research in clinics.
The results from the current study strongly support painting therapy as a powerful tool in rehabilitation of various types of cancer patients and painting therapy is feasible in daily practice, although the examination of the effectiveness of painting therapy in psycho-oncology is still relative young.
